that lasted more than 380sec . Radio afterglow was detected from VLA observations (Cameron & Kulkarni 2005c; Gaensler et al. 2005a) 1 . On Jan 3rd, 7 days after the burst, the radio fluxes were 73mJy and 41mJy at 4.86 and 8.46Ghz respectively.
The radio source was extended with a size of θ = 50 − 100masec (Gaensler et al. 2005b; Cameron & Kulkarni 2005a) . At a distance d = 15kpc this angular size (Gaensler et al. 2005b; Cameron & Kulkarni 2005a) corresponds to a radius of 0.6 − 1.1 × 10 16 cm and an average velocity of 0.3c-0.6c.
The energy emitted in the radio during the second week is about 10 38 erg (Cameron & Kulkarni 2005b) . This is clearly an absolute lower limit to the energy of the relativistic ejecta. A stronger limit can be obtained if we assume synchrotron emission as suggested by the optically thin spectrum (Cameron & Kulkarni 2005b) , F ν ∝ ν −0.75 . We employ a variant of the familiar equipartition method (Scott & Readhead 1977) , in which we use the observed size instead of the unknown peak frequency. We characterize the emitting region by the number of its pairs N, the magnetic field, B, and the typical thermal Lorentz factor of the pairs, γ e . We ignore the mildly relativistic motion. The extreme assumption that all the electrons emit at a synchrotron frequency of ν R = 8.5GHz requires that the pairs have a Lorentz factor of:
While to obtain the observed flux the number of pairs must satisfy:
The sum of the energies of the pairs and of the magnetic field, E = R 3 B 2 /6 + Nm e c 2 γ e , is minimized once the former is 3/4 of the latter:
More realistic estimates of the energy arise from the standard afterglow scenario where the radio emission is produced by a blast wave propagating into the surrounding matter.
An energy of ∼ 10 45 erg can produce the observed radio flux with typical electron and magnetic equipartition parameters, ǫ e ≈ 0.2 and ǫ B ≈ 0.01. Less energy than 2 × 10 43 erg would not produce the observed radio flux even with the extreme values ǫ e = ǫ B = 0.5.
The lower limit obtained in this afterglow framework is significantly larger than the general limit for synchrotron radiation (Eq. 3), because in a blast wave the typical thermal Lorentz factor of the electrons is related to the known bulk motion. Those typical electrons, which contain most of the energy, radiate far below the observed radio frequency.
According to the standard magnetar model (Katz 1982; Paczynski 1992; Duncan & Thompson 1992; Katz 1994; Thompson & Duncan 1995 Woods et al. 2001; Eichler 2002) , the giant flare is produced via annihilation of the magnetic field. If photons with a typical energy e γ ≈ 500 keV and a total energy E are emitted from the vicinity of a neutron star (R 0 ≈ 10 6 cm), during 2 t = 0.25sec the optical depth for pair production would be:
where σ T is the Thompson cross-section and N x denotes N/10 x in cgs units (however
25sec). The optical depth would have been larger if the energy injection was
2 If the energy was released instantaneously then the duration of the observed emission would be R 0 /c ≈ 0.1msR 0,6 . To reach the observed duration of the flare, the source must have been active for a time comparable to the observed duration t and release the energy over this time scale.
-5 -instantaneous. With such a large optical depth the radiation forms a radiation-pairs plasma with an initial temperature of
where σ is the Stephan-Boltzmann constant. This radiation-pairs plasma expands relativistically (Shemi & Piran 1990; Katz 1996; Thompson & Duncan 1996) with Γ ∝ R and T ∝ R −1 until the pairs stop annihilating and their number freezes. This occurs when the local temperature, in the fireball rest frame is ∼ 18keV (Goodman 1986; Paczynski 1986; Shemi & Piran 1990 ). The photons decouple from the pairs slightly later (since at this stage the thermal velocity of the electrons is much smaller than c), when their optical depth for scattering is unity. The escaping photons, which carry most of the energy, have a quasi-thermal spectrum with T obs = ΓT = T 0 , roughly the initial temperature. Even after the photons decouple, their huge flux continues to accelerate the pairs 3 . The acceleration ceases once the bulk Lorentz factor of the electron-positron pairs is:
and their energy is:
This energy is smaller than the minimal energy required to produce the observed radio flux (Eq. 3) by about one order of magnitude and smaller than the more realistic estimates by two or three orders of magnitude. Although an initial higher energy would increase the energy left in pairs, we view this discrepancy as a major flaw of the pure radiation-pairs fireball model (Thompson & Duncan 1996) .
Two other indications suggest that the pure radiation-pairs fireball model fails. First, the predicted spectrum is thermal while there is evidence for a non-thermal spectrum in the giant flare (Fenimore et al. 1996) of SGR 0526−66 (it is not yet clear whether the spectrum of the recent giant flare is thermal). Second, with E ≈ 10 46 erg emitted over 0.25sec the typical temperature would have been 240keV if the whole surface of the star is emitting.
The observations of GRB 1806−20 set a lower limit of T > 650keV. This discrepancy could be alleviated if only a small fraction (<2%) of the surface was emitting. However, it is hard to imagine a hot spot that lives for so long and remains that small.
An alternative option is that the giant flares operate like a GRB in which the energy escapes from the source in the form of ultra-relativistic flow and it is dissipated later by shocks (Piran 2004) . 
The relativistic motion allows for rapid temporal variability (in spite of a large emission radius). The opacity (Lithwick & Sari 2001) requires Γ ∼ > 25 to produce a non-thermal -7 -prompt emission. This, just like in GRBs, puts an upper limit on the baryonic load: η > 25.
The corresponding mass is minuscule, less than 4 × 10 23 g, smaller than the mass of the asteroid Ceres and nine orders of magnitudes smaller than the mass of the neutron star.
Alternatively, the energy can be carried out from the inner engine via Poynting flux.
The picture would again be rather similar to the Poynting flux GRB model (Usov 1992; Thompson & Duncan 1993; Katz 1997; Lyutikov & Blandford 2003) .
The "standard" fireball model predicts that the prompt emission will be followed by an afterglow. The measured averaged velocity, 0.3c-0.6c, implies that at 7 days the blast wave is already beyond the relativistic (Blandford-McKee) phase. The size is well approximated by the Newtonian Sedov-Taylor solution:
where n is the external density (assumed to be constant). Thus, energies in the range 10 43 erg cm 3 ∼ < E/n ∼ < 10 45 erg cm 3 are consistent with the observed size. For typical parameters found in GRBs (Panaitescu & Kumar 2001; Yost et al. 2003) , ǫ e ≈ 0.2 and 10 −3 < ǫ B < 10 −1 , and for assumed densities in the range of 1 − 100cm −3 , we find that a flux of 50mJy at 8.5GHz is consistent with blast wave energy of about 10 45 erg. Thus, it seems that the energy in the afterglow is significantly lower than that of the flare. Afterglow energy comparable to the flare energy requires somewhat smaller equipartition parameters than those typically inferred from GRBs.
The interaction of the ejecta with the external medium should also produce an early X-ray or soft γ-ray afterglow. The onset of this early afterglow depends strongly on the Lorentz factor of the ejecta. It peaks as soon as the ejecta has decelerated significantly:
. The bolometric luminosity then decays roughly as t −1 .
If E ≈ 10 46 erg and Γ ≈ 100, this emission peaks at a few hundred keV with a total flux of ≈ 10 −3 erg/cm 2 /sec. It is, therefore, worthwhile to examine the early X-ray data for such an afterglow, though a lower initial Lorentz factor may render it undetectable.
Our analysis shows that SGRs giant flares, despite their lower energetics, must evolve in a similar manner to GRBs. The observed photons would immediately turn into pairs and would not escape directly from the source. Relativistic flows must occur. Baryons or Poynting flux must be invoked to carry the energy out to large radii, in contradiction to the current paradigm of pure radiation-pairs fireball (Katz 1996; Thompson & Duncan 1996) .
These conclusions likely hold for "normal" giant flares as the March 5 1979 event or the Aug 27 1998 event, though less data is available to firmly establish this. Furthermore, evidence that the spectrum of the recent flare is non thermal would buttress this scenario. On the other hand, evidence for a thermal spectrum at a rather low temperature (∼ 250keV, as in Eq. 5) would be in favor of a pair-plasma prompt emission, combined with some baryonic load (as on the r.h.s. of Fig. 1 ) to enhance the energy of the relativistic ejecta remaining for the afterglow.
The fireball scenario, in which most of the energy remains after the burst, predicts afterglows, in agreement with observations of the 1998 and the current flare. The energetics of the afterglow in both cases seems to be lower than that of the giant flare. This apparent discrepancy leaves us with two intriguing possibilities: first, if the afterglow contains energy comparable to that of the flare, it must run into density of order of 100cm −3 to conform with the small observed size. This relatively high density is surprising given the active nature of the source. Since we have observed one such flare in thirty years from each of these objects, we would have expected similar explosions in the past to have cleared a cavity around the magnetar. The high density would then indicate a complex interaction with the surrounding, possibly involving fast motion of the magnetar. The alternative is a scenario reminiscent of jetted gamma ray bursts in which the main emission appears brighter due to higher level of collimation. In this scenario, the number of magnetars in the galaxy may be a non-thermal prompt emission), and the thermal prompt emission regime (with an energy larger than limit imposed by the emission of a regular GRB afterglow). The total energy is
